Effects of the form factor on natural convection heat transfer and fluid flow in a two-dimensional cavity filled with Al 2 O 3 -nanofluid has been analyzed numerically. A model was developed to explain the behavior of nanofluids tak- . The nanofluid used is aluminum oxide with water Pr = 6.2; solid volume fraction φ is varied as 0%, 5% and 10%. Inclination angle Φ varies from 0˚ to 90˚ with a step the 15˚ and the form report varies as R = 0.25, 0.5, 1 and 4. The problem considered is a two-dimensional heat transfer enclosure. The vertical walls are differentially heated; the right is cold when the left is hot. The horizontal walls are assumed to be insulated. The nanofluid in the cavity is considered as incompressible, Newtonian and laminar flow. The nanoparticles are assumed to have a shape and a uniform size. However, it is supposed that the two fluid phases and nanoparticles are in a state of thermal equilibrium and they sink at the same speed. The thermophysical properties of nanofluids are assumed to be constant at the exception of the variation of density in the force of buoyancy, which is based on the approximation of Boussinesq values.
Introduction
The improvement of the heat transfer by natural convection is the main object of several studies; many researchers have conducted a series of tests numerical and experimental of the description of the phenomena of convection: the manager of fact, the nature of the systems (in particular the geometry) and the properties of fluids involved (physico-chemical properties).
Bairi et al. [1] have conducted a study on the natural convection for a Rayleigh number high to the assistance of a technical numerical and experimental in a rectangular cavity tilted. They have obtained a correlation giving the Nusselt number in function of Rayleigh of this study; the Nusselt number minimum is obtained for Φ = 270˚. Hakan F. Ozrop Eiyad Abu-Nada [2] conducted numerical studies to analyze the effect of the use of different nanofluids on the distribution of fields of high temperatures in a cavity of height H and length W filled with a mixture of water and of nanoparticles (Cu, Al 2 O 3 and TiO 2 ). The left wall is maintained at a constant temperature higher than the temperature of the right wall. They have shown that the value of the Rayleigh number, the size of the heating device and the volume fraction of the nanofluids effect on the strength of heat transfer. Kamal Raj Kumar Tiwari and ManabDas [3] have conducted numerical studies to analyze the effect of nanofluids on the distribution of the temperature field, the flow lines in a cavity filled with a mixture of water and type of nanoparticles of copper and for different volumetric fractions. They showed that the coefficient of heat exchange is influenced by the Reynolds number and the volume fraction of nanofluid. Nanotechnology has been widely used in industry as materials with nanometer sizes possess unique chemical and physical properties. The nanoscale fluids added are called nanofluids which are used for the first time by Choi [4] . Khanafer et al. [5] have studied the improvement of heat transfer in an enclosure to two dimensions by using the nanofluids for various relevant parameters. They have tested different models from the density of the nanofluid, viscosity and thermal expansion coefficients. They found that nanoparticles in suspension significantly increase the rate of transfer of heat to all number of Grashof.
G. de Vahl Davis et al. [6] have used the method of finite differences to resolve the problem of natural convection in a square cavity differentially heated. These studies have had the merit to launch an international competition on the subject. They have shown that the temperature distribution at mid-height of the cavity is almost linear and the gradient vertical heat tends toward zero for the values of the Rayleigh number inferior than 10 4 . G. de Vahl Davis [7] has proposed a standard solution known as the benchmark for the case of the square cavity differentially heated in laminar regime. The formulation of the problem done by Davis is the formulation stream function-vorticity. The modified equations by the interaction of a transitional term are discretized by the method of finite differences. The system of an algebraic equation resulting from the operation of discretization is solved by the algorithm ADI (Alternating direction implicit).
Zaydan et al. [8] they studied numerically the laminar natural convection of a nanofluid confined in a square cavity. The vertical walls are supposed to be isolated, non-conductor and impervious to the transfer of mass. The horizontal Engineering walls are differentially heated, the low wall is maintained to a warm temperature (sine) and the high wall is cold. His study is to develop a new method of accurate resolution of height to solve the equations of heat transfer. The new method is a compact of the fourth order (F.O.C). His work aims to show the interest of the method and to understand the effect of the presence of nanofluids in closed systems squares on the mechanism of the natural convection. The numerical simulations are carried out for a Prandtl number (Pr = 6.2), for the different volume fractions φ Varies between 0% and 10% for the nanofluid (water + Cu) and the Rayleigh numbers between Ra = 10 3 and Ra = 10 5 . Markatos and Pericleous [9] have studied numerically, the phenomenon of natural convection in a square cavity filled with air and differentially heated for values of the Rayleigh number included in the interval 10 3 ≤ Ra ≤ 10 6 . Jou and Tzeng [10] use of nanofluids to improve the heat transfer by natural convection in a rectangular enclosure. They conducted a numerical study using the model Khanafer. They indicated that the volume fraction of nanofluid causes an increase in the coefficient of thermal transfer medium. Barakos et al. [11] have analyzed numerically the natural convection in a square cavity using an approach of volume of the control. Their calculations were made for laminar flows and turbulent with and without functions of logarithmic walls for a series of functions for Rayleigh up to 10 10 . The solution captures very well all flow and heat transfer phenomena, especially near the walls where dense, non-uniform grids are used in the thin boundary layers constituted there. Elsherbiny [12] an experimental study conducted from June to pay Studying heat transfer by natural convection in an inclined rectangular cavity. In this work we are interested in the study of the code thermal transfer digital in inclined cavity in relation to the horizontal, in order to study the influence of the inclination angle, the form factor and the volume fraction on the transfer of heat. The main objective of this study is to examine the heat transfer by natural convection in inclined enclosure fully heated filled with nanofluids. In this context, we have established our own code in solving the problem discretized by the method ADI (alternating direction implicit).
Mathematical Description of the Problem
The configuration has studied is show in Figure 1 . It is a square cavity tilted in relation to the horizontal axis filled with a mixture of water and of nanoparticles of Al 2 O 3 , including two walls are maintained at the respective temperatures T H hot and cold T C , the other walls are supposed, adiabatic. The form factor of the cavity is defined as R = H/W.
The nanofluid in the cavity is considered incompressible and Newtonian, the flow is assumed to be laminar and two-dimensional; the liquid phase and nanoparticles are in a state of thermal equilibrium. According to the approximations Boussinesq, the variation of density is negligible everywhere except in the term of buoyancy.
The thermophysical properties with which we will work are described in Table 1. Engineering Under the assumption of thermal properties constants, the Navier-Stokes equations for an incompressible fluid, unsteady, two-dimensional and are:
• Continuity equation:
• y-momentum equation:
• Energy equation:
• Kinematics equation: Engineering 
• The effective density of the nanofluids:
• The heat capacity of the nanofluids is given as follows:
• The thermal conductivity of the actual nanofluids is determined by the model Maxwel-Garnetts:
• The dimensionless parameters are:
• The equations can be written in the form dimensionless below
where:
( ) ( )
The Rayleigh number, Prandtl and Grashof are given respectively:
; ;
The boundary conditions no dimensional are written as: 
The Nusselt number can be expressed as:
The coefficient of heat transfer is given by the Equation (17):
The thermal conductivity is expressed as:
Substituting Equations ( (17), (18)) and Equation (9) in Equation (16), and using the settings dimensionless, the Nusselt number is given by the equation
The average Nusselt number is:
Numerical Method
The procedure of discretization of the equations (Guidelines Equations (11), (13), (14)) and the boundary conditions described by the Equation (15) . The developed algorithm has been implemented in the Fortran program.
The convergence criterion is defined by the following expression: 
Grid Testing and Code Validation
The test of the mesh size is carried out in the case of Ra = 10 5 , Pr = 6.2, φ = 10%, Φ = 0˚ and R = 1. The temperature and vertical speed calculated at half height of the cavity are presented in Figure 2 and Figure 3 In order to validate our code of calculation, we made a comparison with the previous results ( Figure 4 and Figure 5 ), in the case of a square cavity without horizontal nanofluids. From this comparison, we see that there is a qualitative agreement between the results obtained by our code of calculation and those of previous work; this strengthens in the choice of our mathematical models and digital.
Results and Discussion
Once the code of calculation has been validated, we studied the influence of different 
Conclusions
In this work, it has been demonstrated the influence of the inclination angle 
